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Rotary AWE Systems
• A class of AWE that utilise multiple 
wings arranged to form a rotor. 
• Rely on autorotation to provide 
both aerodynamic lift and torque.
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Rotary AWE Systems
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Rotary AWE Systems – The Daisy Kite
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Tensile Rotary Power Transmission
• Continuous mechanical power transmission to ground
• Series of lines held apart by rigid components
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Tensile Rotary Power Transmission
Torque applied at one end
If there is enough tension in the lines
Torque transmitted along the system
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Power Transmission Analysis
• Steady state analysis for the Daisy Kite power transmission
• Assuming:
➢ Rings are rigid
➢ Lines are inelastic and straight
➢ No mass
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Power Transmission Analysis
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• Amount of torque dependant on:
➢ Torsional deformation (δ)
➢ Axial force (Fx)
➢ Radius of the rings (R)
➢ Length of the lines (Lt)
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Power Transmission Analysis
Lt = 1m
R = 0.4m
Fx = 500N
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Power Transmission Analysis
• Maximum stable torsional deformation dependant only on the geometry
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Power Transmission Analysis
• Line drag included
• Tether drag coefficient = 1.2
• Torque loss dependant on 
operational conditions 
Torque loss for a single tether in a single section
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Power Transmission Analysis
• Current Daisy Kite power transmission
➢ 12 sections
➢ Overall length 10.3m
• Assuming rotor at Betz limit
• Elevation angle 30°
• Wind speed 12m/s
• Tip speed ratio of 5
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Power Transmission Analysis
• Power Output = 3.5kW
• Torque Output = 130Nm
• Power Transmission Efficiency = 80%
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Field Tests
• Using data collected during field tests on 5th June 2019
➢ Wind speed = 5m/s
➢ Tip speed ratio = 5
➢ Power output = 180W
➢ Power transmission efficiently = 63%
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Field Tests
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Field Tests
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Field Tests
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Conclusions
• Tensile rotary power transmission ability to transmit torque with 
respect to: axial force, system radius and tether length defined.
• Maximum stable torsional deformation only dictated by geometry
• Large losses in power transmission due to line drag depending on 
operational conditions 
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